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(54) Fluorescent lamp 

(57) A fluorescent lamp includes a glass bulb (3) 
whose inner surface is coated with a fluorescent sub- 
stance (7), a glass bead (3) attached to an end of the 
glass bulb so as to seal the glass bulb, an exhaust tube 
(4) provided in the glass bead and sealed, a filament 
coil (6) arranged in an internal portion of the glass bulb, 
and an electrode terminal member (1) electrically con- 
nected to the filament coil. The glass bead controls the 
position of Ihe electrode terminal member. The glass 
bulb preferably contains 5 to 10wt% of NaaO. The glass 
bulb, the glass bead and the exhaust tube preferably 
have a lead-free composition. 
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Description 

[0001] The present invention relates to a fluorescent lamp. More specifically, the present invention relates to a fluo- 
rescent lamp having a reduced adverse effect on the environment by improving the glass bulb material and the arrange- 

5 ment to provide an electrode to the fluorescent lamp. 

[0002] A fluorescent lamp generally has the following configuration. As shown in Figure 5, a conventional fluorescent 
lamp includes a cylindrical glass bulb 33 whose inner surface is coated with a fluorescent substance 37. The glass bulb 
33 is sealed with stems at both ends of the glass bulb 33 (Figure 5 shows only one end of the glass bulb 33). The stem 
includes a flare 32, an exhaust tube 34, lead wires 35 and a filament coil 36. The two lead wires 35 are connected to 

10 the ends of the filament coil 36. The glass bulb is evacuated to a vacuum, and mercury and a rare gas are injected 
through the exhaust tube. Then, the exhaust tube 34 is sealed. A lamp base 38 is attached to the end of the glass bulb 
33 with cement 39. The lead wires 35 are connected to electrodes terminal pins 31 provided in the lamp base 38. 
[0003] The glass bulb 33 is formed of a soda-lime glass comprising 10 to 20wt% of sodium oxide because of its low 
cost and easy processing. Generally, lead glass containing 4 to 28wt% of lead oxide is used as a glass material for the 

is stem including the exhaust tube and the flare because it is handled easily in a heating process. Furthermore, the lamp 
base 38 is formed of aluminum or plastic such as polycarbonate. The cement 39 is formed by using an organic solvent 
such as phenol. 

[0004] On the other hand, great attention has been given to environmental issues recently. In response to this ten- 
dency, in the field of fluorescent lamps, various efforts to reduce adverse effects on the environment have been under- 
go taken. Recycling of waste lamps, reduction of environmental contaminants and upgrading of the workplace are 
examples of such efforts. 

[0005] A variety of approaches have been proposed to pursue recycling of fluorescent lamps so that mercury, soda- 
lime glass and lead glass can be reused by a recycling treatment. However, there still remains a problem in sorting 
glass by type, so that the glass materials have not completely been reused yet. As for lamp bases, the cost of recycling 

25 is unattractively high, and therefore, waste lamp bases are buried in the earth at present. 

[0006] The most problematic contaminants are mercury and lead. To tackle problems of mercury, a method for sealing 
up mercury has been changed. More specifically, a liquid mercury was sealed up by dropping before, whereas other 
methods associated with use of capsules, alloy, or amalgam are used at present. Thus, the amount of mercury con- 
tained is reduced, and the workplace is improved. 

30 [0007] However, mercury is contained in a lamp in an amount larger than the amount theoretically necessary for the 
fluorescent lamp to light. 

[0008] A larger amount of mercury is necessary partly because mercury is consumed by soda-lime glass generally 
used for a glass bulb. When the tamp including a glass bulb formed of soda-lime glass lights on, sodium ions in the 
soda-lime glass diffuse to the surface of the glass bulb while the tamp is on. The diffused sodium ions react with mer- 

35 cury vapor. Alternatively, mercury is fixed to voids formed as a result of the diffusion of sodium ions. Such mercury no 
longer contributes to discharge. These phenomena consume mercury, and therefore a superfluous amount of mercury, 
which is larger than an amount necessary for the glow of the lamp, is required to be sealed up in the lamp. 
[0009] As for lead, a variety of glasses that contain less lead or do not contain lead have been proposed. However, 
any proposed glasses have drawbacks in their characteristics. Therefore, a glass containing a large amount of lead 

40 oxide is still used at present. When the glass containing a large amount of lead oxide is heated at a high temperature 
during the production steps for a lamp, toxic lead oxide is scattered and evaporated into the air. This fact may cause a 
large adverse effect on the workers or the environment. Therefore, a large financial investment is required to counter 
these problems so that the adverse effect on the workers or the environment can be reduced. 

[001 0] As described above, the lamp base and the lead glass in the conventional fluorescent lamp cause environmen- 
45 tal problems. More specifically, the lamp base is buried in the earth after the lamp is disposed of. The lead glass 
releases toxic lead oxide, which requires a large financial investment to prevent this problem. In addition, the lead glass 
is hardly recycled. Furthermore, the use of soda-lime glass for a fluorescent lamp prevents a reduction of the amount 
of mercury to be sealed up in the fluorescent lamp. 

[001 1] Therefore, with the foregoing in mind, it is the object of the present invention to provide a fluorescent lamp that 
so can reduce an adverse effect on the environment (i.e., facilitate recycling and reduce environmental contaminants) by 
forming a glass bulb with a material that allows a reduction of the amount of mercury contained and by not using a lamp 
base or lead glass. 

[001 2] A fluorescent lamp of the present invention includes a glass bulb whose inner surface is coated with a fluores- 
cent substance, a glass bead attached to an end of the glass bulb so as to seal the glass bulb, an exhaust tube provided 
55 in the glass bead and sealed, a filament coil arranged in an internal portion of the glass bulb, and an electrode terminal 
member, e.g., an electrode terminal pin, electrically connected to the filament coil. The glass bead controls the position 
of the electrode terminal member. According to the fluorescent lamp of the present invention, the glass bead regulates 
the position of the electrode terminal member. Therefore, there is no need to provide a tamp base for regulating the 
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position of the electrode terminal member. Thus, there is also no need to use a cement tor attaching the lamp base to 
the glass bulb. In addition, this can eliminate the steps of connecting the lead wire to the lamp base member and attach- 
ing the lamp base to the glass bulb. Thus, the present invention provides a fluorescent lamp having advantages with 
respect to the environment and the cost during production of the fluorescent lamp. 
. 5 [001 3] In one embodiment of the fluorescent lamp of the present invention, the glass bulb and the glass bead prefer- 
ably have substantially the same composition. This is preferable because the sealing property of the fluorescent lamp 
can be improved. 

[0014] In another embodiment of the fluorescent lamp of the present invention, the glass bulb, the glass bead and the 
exhaust tube preferably have substantially the same composition. In this preferred embodiment, since the glass bulb. 
10 the glass bead and the exhaust tube have substantially the same composition, it is not necessary to sort glass by type 
in a recycling treatment. This facilitates recycling. 

[001 5] In still another embodiment of the fluorescent lamp of the present invention, the glass bulb, the glass bead and 
the exhaust tube preferably contain silica as a main component, and have a composition substantially free of lead. 
[0016] In yet another embodiment of the fluorescent lamp of the present invention, the glass bulb preferably has a 
is composition comprising: 



[001 7] The composition according to this embodiment contains less sodium oxide than a glass composition for a con- 
ventional glass bulb. Therefore, it is possible to reduce the consumption of mercury in the glass bulb, thus leading to a 
reduction of the amount of mercury to be sealed in the fluorescent lamp. 
30 [0018] In still another embodiment of the fluorescent lamp of the present invention, the glass bulb, the glass bead and 
the exhaust tube preferably have the above composition. 

[001 9] According to this preferred embodiment, a fluorescent lamp free from toxic lead can be produced. 

[0020] The proportion of the components of the present invention is determined to be in the above-described range 

for the following reasons. 

35 [0021] When Si0 2 . which is an essential component for formation of glass, is contained in an amount of less than 
65wt%, the expansion coefficient becomes high, and chemical resistance deteriorates. Thus, a Si0 2 content less than 
65wt% is not preferable. When it exceeds 73wt%, the expansion coefficient becomes excessively low, and therefore, 
the softening temperature becomes high, thus leading to a difficulty in molding. An Al 2 0 3 content less than 1wt% 
degrades the chemical resistance, and an Al 2 0 3 content more than 5wt% results in an inhomogeneous glass and more 

40 striae. Alkali metal oxides such as LJ2O, Na 2 0 and K 2 0 are used to accelerate the melting of the glass and serve to 
reduce the viscosity of glass. When one of these alkali metal oxides is added, the electrical resistance is much lower 
than a necessary electrical resistance. However, when all of the three alkali metal oxides are used in a Li 2 0 content of 
0.5 to 2wt%, an Na 2 0 content of 5 to 10wt%, and a K 2 0 content of 3 to 7wt%, a sufficiently high electrical resistance 
can be obtained. Alkaline- earth metal oxides such as MgO and CaO improve the electric insulation and the chemical 

45 resistance. However, a MgO content of less than 0.5wt% or a CaO content of less than 1wt% fails to provide these 
advantages. A MgO content of more than 2wt% or a CaO content of more than 3wt% is not preferable because the 
glass may become opaque. SrO improves the hardness and the chemical resistance of glass. However, a SrO content 
of less than 1wt% fails to provide these advantages. A SrO content of more than 10wt% increases the opacity. BaO 
serves to lower the softening temperature. However, a BaO content of less than 1 wt% fails to provide this advantage. A 

so BaO content of more than 1 5wt% increases the opacity. For these reasons, the preferred proportion of the components 
of the present invention is determined as above. 

[0022] In another embodiment of the fluorescent lamp of the present invention, preferably, the glass bulb further con- 
tains 0 to 3wt% of B 2 0 3 . By adding up to 3wt% of B2O3 to the material for the glass bulb, the strength and the durability 
of the material can be improved. In addition, it is less likely that the glass becomes opaque. Thus, the strength of the 
55 fluorescent lamp without a lamp base can be compensated for, and the fluorescent lamp of the present invention can 
be produced effectively. A content of more than 3wt% is not preferable because the expansion coefficient becomes too 
small. 

[0023] In still another embodiment of the fluorescent lamp of the present invention, preferably, the glass bulb further 



65 to 73 wt% of SiQ 2 ; 



20 



1 to 5wt% of Al 2 0 3 ; 
0.5 to 2wt% of Li 2 0; 
5 to 10wt%of Na 2 0; 
3 to 7wt%of K 2 0; 
0.5 to 2wt% of MgO; 
1 to 3wt% of CaO; 
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1 to 10wt%of SrO; and 
1 to 15wt%of BaO. 
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contains 0 to 2wt% of Sb 2 0 3 . By adding up to 2wt% of Sb 2 0 3 to the material for the glass bulb, the clarity of the material 
can be improved. A Sb 2 0 3 content of more than 2wt% is not preferable because re-foaming or blackening may occur 
during a heating process. 

[0024] In yet another embodiment of the fluorescent lamp of the present invention, preferably, the glass bulb further 
5 contains 0 to 0.05wt% of Fe20 3 . By adding up to 0.05wt% of Fe 2 0 3 to the material for the glass bulb, the radiation of 
ultraviolet rays from the fluorescent lamp can be suppressed. A FegOs content of more than 0.05wt% is not preferable 
because the glass may become colored. 

[0025] In another embodiment of the fluorescent lamp of the present invention, the glass bead is preferably attached 
to the glass bulb so as to seal the glass bulb by pinching. 

10 [0026] In still another embodiment of the fluorescent lamp of the present invention, preferably, the glass bead is flared. 
The flared glass bead is preferably attached to the glass bulb so as to seal the glass bulb by fusing. 
[0027] In yet another embodiment of the fluorescent lamp of the present invention, the electrode terminal pin is pref- 
erably electrically connected to the filament coil via a lead wire. A joint between the electrode terminal member and the 
lead wire is preferably fused to the glass bead. At least a portion of the lead wire that is fused to the glass bead is pref- 

15 erably formed of a dumet (a Dumet wire). According to this preferred embodiment, the sealing of the glass bead and 
the electrode terminal member and the lead wire is strengthened, thus leading to a decrease in poor performance of 
the electrode terminals due to leakage. 

[0028] In another embodiment of the fluorescent lamp of the present invention, the electrode terminal member is pref- 
erably formed of a metal wire. 

20 [0029] In another embodiment of the fluorescent lamp of the present invention, the electrode terminal member is pref- 
erably an electrode terminal pin. 

[0030] In still another embodiment of the fluorescent lamp of the present invention, a member for reinforcing the elec- 
trode terminal pin is preferably formed in the vicinity of the electrode terminal pin. According to this preferred embodi- 
ment, the strength of the electrode terminal pins can be improved, and therefore, the toad on the electrode terminal pin 

25 can be reduced when they are mounted onto a socket of a lamp lighting apparatus. Thus, the provision of the reinforcing 
member prevents damage to the electrode terminal pin and a portion in the vicinity of the electrode terminal pin. 
[0031] In yet another embodiment of the fluorescent lamp of the present invention, the member for reinforcing the 
electrode terminal pin is preferably formed of a biodegradable plastic. This preferred embodiment provides an advan- 
tage in a treatment tor waste lamps, because a biodegradable reinforcing member causes a small adverse effect on the 

30 environment even if it is disposed of without a recycling treatment. 

[0032] As described above, the present invention provides a fluorescent lamp that can reduce an adverse effect on 
the environment (i.e., facilitate recycling and reduce environmental contaminants) by forming a glass bulb with a mate- 
rial that allows a reduction of the amount of mercury contained and by not using a lamp base or lead glass. 
[0033] These and other advantages of the present invention will become apparent to those skilled in the art upon 

35 reading and understanding the following detailed description, which is given by way of example only, and with reference 
to the accompanying figures. 

Figure 1 is a partial cross-sectional view of a fluorescent lamp of a first embodiment of the present invention, before 
a glass bulb is sealed with a glass bead. 
40 Figures 2A and 2 B are partial side views of the fluorescent lamp of the first embodiment shown in Figure 1 after 
the glass bead is attached to the glass bulb so as to seal the glass bulb by pinching. 

Figure 3 is a partial cross-sectional view of a fluorescent lamp of a second embodiment of the present invention. 
Figure 4 is a partial side view of a fluorescent lamp according to another embodiment of the present invention. 
Figure 5 is a partial cross- sectional view of a conventional fluorescent lamp. 

45 

[0034] Hereinafter, the present invention will be described by way of preferred embodiments with reference to the 
accompanying drawings. 

Embodiment 1 

50 

[0035] Figure 1 is a schematic partial cross-sectional view showing a fluorescent tamp of Embodiment 1 according to 
the present invention. More specifically. Figure 1 shows a schematic partial cross-sectional view of a fluorescent lamp 
of this embodiment before a glass bulb is sealed with a glass bead. Figures 2A and 2B are partial side views of the flu- 
orescent lamp shown in Figure 1 after the glass bead is attached to the glass bulb so as to seal the glass bulb by pinch- 
55 ing. Figure 2A is a front view, and Figure 2B is a view when the fluorescent lamp of Figure 2A is rotated by 90°. A 
method of "pinching" herein refers to a method of heating the end of the glass bulb and the glass bead to be softened, 
and applying pressure to the end of the glass bulb and the glass bead by a press-forming machine or the like, thereby 
attaching the glass bead to the end of the glass bulb. 
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[0036] As shown in Figures 1. 2A and 2B, in the fluorescent lamp of this embodiment, two electrode terminal pins 1 
electrically connected to a filament coil 6 via lead wires 5 are fixed to a glass bead 2. A glass bead 2 is attached to the 
glass bulb 3 so as to seal the glass bulb 3 by pinching. A fluorescent substance 7 is applied onto an inner surface of the 
glass bulb 3. The glass bulb is evacuated to a vacuum, and mercury and a rare gas are injected through an exhaust 

s tube 4. Then, the exhaust tube 4 is sealed. Figures 2 A and 2B are side views of this fluorescent lamp. 

[00371 In the fluorescent lamp of this embodiment, the electrode terminal pins 1 are fixed to predetermined positions 
of the glass bead 2. This eliminates the necessity of a lamp base, which is required to be provided in conventional flu- 
orescent lamps for the purpose of regulating the positions of the electrode terminal pins. Thus, a cement, which is 
required for attaching the lamp base to the glass bulb, is no longer necessary. Furthermore, the steps of connecting 

io lead wires to the lamp base pins and attaching the lamp base to the glass bulb can be eliminated. Therefore, this 
embodiment provides a fluorescent lamp having advantages in the environment and the cost for lamp production. 
[0038] Each of the glass bead 2. the glass bulb 3 and the exhaust tube 4 of the fluorescent lamp of the present inven- 
tion preferably consists essentially of 65 to 73 wt% of Si0 2 , 1 to 5wt% of Al 2 0 3 . 0 to 3wt% of B 2 0 3 . 0.5 to 2wt% of Li 2 0. 
5 to 10wt% of Na 2 0. 3 to 7wt% of K 2 0. 0.5 to 2wt% of MgO, 1 to 3wt% of CaO, 1 to 10wt% of SrO, 1 to 15wt% of BaO, 

15 0 to 2wt% of Sb 2 0 3l and 0 to 0.05wt% of Fe20 3 . 

[0039] In this embodiment, when the glass bead 2, the glass bulb 3 and the exhaust tube 4 have the above-described 
composition, a fluorescent lamp that is free from toxic lead can be obtained. Furthermore, the composition according 
to this embodiment contains less sodium oxide than a glass composition for a conventional glass bulb. Therefore, it is 
possible to reduce the consumption of mercury in the glass bulb 3, thus leading to a reduction of the amount of mercury 

20 to be sealed up in the fluorescent lamp. Moreover, since the composition of the glass bulb 3 is the same as that of the 
glass bead 2, it is possible to improve the sealing between the glass bulb 3 and the glass bead 2. Furthermore, since 
the compositions of the glass bead 2, the glass bulb 3 and the exhaust tube 4 are the same, it is not necessary to sort 
glass by type in a recycling treatment, thus facilitating recycling. 

[0040] According to the fluorescent lamp of this embodiment as described above, the electrode terminal pins 1 can 
25 be fixed to predetermined positions in the lamp without a tamp base. In addition, the fluorescent lamp can be obtained 
without using lead glass. Furthermore, since the content of sodium oxide in the glass bulb is small, the amount of mer- 
cury to be sealed up in the lamp can be reduced. Therefore, the fluorescent lamp of this embodiment facilitates recy- 
cling and reduces environmental contaminants. Thus, a fluorescent lamp having a reduced adverse effect on the 
environment can be obtained. 

30 

Embodiment 2 

[0041] Figure 3 is a schematic partial cross- sectional view of a fluorescent lamp of Embodiment 2 of the present 
invention. As shown in Figure 3, the fluorescent lamp of this embodiment has the following configuration. A glass bead 
35 12 provided with an exhaust tube 1 4 is flared. Two electrode terminal pins 1 1 electrically connected to a filament coil 16 
via lead wires 15 are fixed to the glass bead 12. A glass bulb 13 whose inner surface is coated with a fluorescent sub- 
stance 17 is sealed with the glass bead 12. The glass bulb is evacuated to a vacuum, and mercury and a rare gas are 
injected through the exhaust tube 14. The exhaust tube 14 is sealed thereafter. 

[0042] In this embodiment, in order to increase the strength of the electrode terminal pins 1 1 when they are mounted 
40 onto a socket of a lamp lighting apparatus, a protector 10 for reinforcing the electrode terminal pins is provided outside 
the glass bead 12 (on the side of the electrode terminal pins 1 1). The protector 10 for reinforcing the electrode terminal 
pins is formed of for example, plastic, glass, or ceramics. Furthermore, the protector 10 for reinforcing the electrode ter- 
minal pins is preferably formed of a substance having a small adverse effect on the environment, most preferably a bio- 
degradable substance. 

45 [0043] Each of the glass bead 12, the glass bulb 1 3 and the exhaust tube 14 of the fluorescent lamp of the present 
invention preferably consists essentially of 65 to 73 wt% of Si0 2 , 1 to 5wt% of Al 2 0 3 , 0 to 3wt% of B^, 0.5 to 2wt% 
of Li 2 O r 5 to 10wt% of Na 2 0, 3 to 7wt% of K 2 0, 0.5 to 2wt% of MgO, 1 to 3wt% of CaO, 1 to 10wt% of SrO, 1 to 15wt% 
of BaO, 0 to 2wt% of SD2O3, and 0 to 0.05wt% of Fe 2 0 3 . In order words, the glass bead 12, the glass bulb 13 and the 
exhaust tube 14 in Embodiment 2 are formed of the same composition as that of Embodiment 1. 

50 [0044] The fluorescent lamp of Embodiment 2 has substantially the same configuration as that of Embodiment 1 in 
that the glass bead 12, the glass bulb 13 and the exhaust tube 14 are formed of the same composition as that of 
Embodiment 1 . Therefore, the fluorescent lamp of Embodiment 2 can provide the same advantages as that of Embod- 
iment 1 . More specifically, the electrode terminal pins 1 1 can be fixed at predetermined positions in the lamp without a 
lamp base. In addition, the fluorescent lamp can be obtained without using lead glass. Furthermore, since the content 

55 - of sodium oxide in-the glass bulb is smallrthe amount of mercury to be sealed up in the lamp can be reduced. Thus, a 
fluorescent lamp having a reduced adverse effect on the environment (i.e., which can be recycled easily and reduce 
environmental contaminants) can be obtained. 

[0045] Furthermore, the fluorescent lamp of this embodiment includes a protector 10. The protector 10 is fit into the 



5 



EP 0 921 554 A1 

flared glass bead 12 and reinforces the electrode terminal pins 1 1 . This embodiment improves the strength of the elec- 
trode terminal pins 11. This makes it possible to reduce the load on the electrode terminal pins 11 when they are 
mounted onto a socket of a lamp lighting apparatus. Thus, the provision of the protector 10 prevents damage to the 
electrode terminal pins 1 1 and a portion in the vicinity of the electrode terminal pins 1 1 . 
5 [0046] Herein, the electrode terminal member refers to a portion on the side of the lamp that can be electrically con- 
ductive with a contact point of the socket of the lamp lighting apparatus. The shape thereof is not limited to the electrode 
terminal pins of the fluorescent lamps of Embodiments 1 and 2 (see Figures 1 to 3). For example, as shown in Figure 
4, a fine linear conductor 21 may be formed as electrode terminal member that constitutes the contact point on the side 
of the lamp. According to this embodiment, the conductor 21 can be the contact point that can be electrically conductive 
io with the contact point of the socket, thus acting as the electrode terminal member. 

100471 In Embodiments 1 and 2, the positions at which the electrode terminal pins 1 and 1 1 are fixed refer to positions 
at which the connection with the socket of the lamp lighting apparatus can be established easily. 
[0048] The electrode terminal pins 1 and 1 1 can be fixed at predetermined positions in the glass beads 2 and 1 2 by 
any methods. For example, holes slightly larger than the outer diameter of the electrode terminal pins 1 and 1 1 are pro- 
fs vided in the predetermined positions of the glass beads 2 and 12. Then, the electrode terminal pins 1 and 1 1 are pen- 
etrated through the holes so as to support the electrode terminal pins 1 and 11. Then molten glass is injected in the 
inner portions of the holes, and the molten glass is solidified. After natively, the glass beads 2 and 1 2 are heated and 
softened, and then the electrode terminal pins are attached to the glass beads by pinching. 

[0049] The electrode terminal pins 1 and 1 1 may be connected directly to the filament coil 6 and 16 by welding, press- 
20 ing, winding or the like. Alternatively, the electrode terminal pins 1 and 1 1 may be connected to the filament coil 6 and 
16 via the lead wires 5 and 15. In this case, the lead wires 5 and 15 may be connected to the electrode terminal pins 1 
and 1 1 and the filament coil 6 and 16 by welding, pressing, winding or the like. 



25 



Examples 

[0050] Hereinafter, the present invention will be described by way of examples. 

[0051] Table 1 shows glass composition Examples of the present invention and glass composition Comparative 
Examples of the prior art. 
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Table 1 





Glass composition 
Example 


Glass composition 
Comparative Example 


1 


2 


1 


2 


Glass composition wt% 


SiO, 


68.0 


70.0 


72.0 


58 5 


A1,0, 


3.4 


2.0 


1.7 


1.0 


B.O, 




2.0 






Li 9 0 


1.2 


1.5 






Na 9 0 


7.4 


6.5 


16.0 


8.3 


K,0 


5.0 


5.0 


1.1 


4.0 


MgO 


1.8 


1.0 


2.7 




CaO 


1.9 


2.0 


5.6 




SrO 


2.85 


6.0 






BaO 


8.7 


1.1 




0.5 




0.05 








PbO 








27.7 


linear expansion 
coefficient (0 to 300°C) 
x 10 7 /°C 


93.0 


94.0 


99.0 


94.0 


softening point °C 


675 


682 


692 


615 


operation 
temperature °C 


990 


985 


1000 


955 



35 [0052] Glass composition Examples 1 and 2 are examples of glass compositions of the present invention. Glass com- 
position Comparative Example 1 is a conventional example of a glass composition of soda-lime glass used for a glass 
bulb of a conventional fluorescent lamp. Furthermore, Glass composition Comparative Example 2 is a conventional 
example of a glass composition of lead glass used for a stem of a conventional fluorescent lamp. 
[0053] The linear expansion coefficient is an average expansion coefficient between 0 to 300 °C, and a value obtained 

40 by a measurement according to "a test method for the average expansion coefficient of glass" in Japanese Industrial 
Standards R 3102. The softening point is a value obtained by a measurement according to "a test method for the sof- 
tening point of glass" in Japanese Industrial Standards R 3104. The operation temperature is a temperature corre- 
sponding to a viscosity of 10 3 Pa • s, which is determined by a viscosity curve measured at a high temperature. 
[0054] Next, a plurality of fluorescent lamps are produced with glass materials having the compositions shown in glass 

45 composition Examples 1 and 2 and glass composition Comparative Examples 1 and 2. The fluorescent lamps were pro- 
duced in the following manner. 

Example 1 

so [0055] A glass bulb, a glass bead and an exhaust tube were formed of a glass material of glass composition Example 
1 . Then, these members were used to produce a straight tube fluorescent lamp of 40 W with a configuration as shown 
in Figure 1 . Electrode terminal pins are electrically connected to a filament coil via lead wires formed of a Dumet wire. 
The lead wires were connected to the filament coil and the electrode terminal pins by welding. The electrode terminal 
pins were fixed to a glass bead so that the connection portions of the electrode terminal pins and the lead wires were 

66 fixed to the glass bead by pinching. Mercury was contained in an amount of 5.0 mg in the form of amalgam. 
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Example 2 

[0056] A glass bulb, a glass bead and an exhaust tube were formed of a glass material of glass composition Example 
2. Then, a straight tube fluorescent lamp of 40W with a configuration as shown in Figure 1 was produced in the same 
5 manner as in Example 1 , except that the glass bulb, the glass bead and the exhaust tube formed of the glass material 
of glass composition Example 2 were used. 

Example 3 

10 [0057] A glass bulb, a glass bead and an exhaust tube were formed of a glass material of glass composition Example 
1 . Then, a straight tube fluorescent lamp of 40W with a configuration as shown in Figure 3 was produced in the same 
manner as in Example 1 , except that the fluorescent lamp had the configuration shown in Figure 3. 

Example 4 

15 

[0058] A straight tube fluorescent lamp of 40 W was produced in the same manner as in Example 1 . except that the 
content of mercury was 1 .Omg. 

Comparative Example 1 

20 

[0059] A glass bulb was formed of a glass material of glass composition Comparative Example 1 . A glass bead and 
an exhaust tube were formed of a glass material of glass composition Comparative Example 2. Then, these members " 
were used to produce a straight tube fluorescent lamp of 40W with a configuration as shown in Figure 5. The content 
of mercury was 5. Omg. 

25 

Comparative Example 2 

[0060] A straight tube fluorescent lamp of 40W was produced in the same manner as in Comparative Example 1 , 
except that the content of mercury was 1.0mg. 
30 [0061 ] Fifty fluorescent lamps for each of Examples 1 to 4 were produced. The fluorescent lamps of Examples 1 to 4 
were produced easily, and no defects were produced. Moreover, none of the fluorescent lamps causes a problem when 
they are mounted onto a lamp lighting apparatus. 

[0062] Next, the characteristics such as initial luminous flux and life of the fluorescent lamps of Examples 1 to 4 and 
Comparative Examples 1 and 2 were investigated. Table 2 shows the characteristics of the fluorescent lamps of Exam- 
35 pies 1 to 4 and Comparative Examples 1 and 2. Five fluorescent lamps were prepared for investigation for each of 
Examples 1 to 4 and Comparative Examples 1 and 2, and the average value of the five fluorescent lamps is used to 
show the characteristics in Table 2. The luminous flux maintaining ratio in Table 2 refers to a ratio of a luminous flux at 
the point after 1000 or 2000 hours of life test to a luminous flux at the point after 100 hours of life test. 

40 

Table 2 





Example 


Com. Example 




1 


2 


3 


4 


1 


2 


Initial Luminous Flux [Im] 


3470 


3480 


3460 


3450 


3450 


3460 


(Life test) Luminous Flux Maintain- 
ing Ratio [%] 


1000h 


96.8 


96.7 


96.8 


96.6 


96.0 


95.8 


2000h 


93.0 


93.0 


92.8 


92.7 


92.5 





so 

[0063] In Table 2, three lamps of the fluorescent lamps of Comparative Example 2 were off after 2000 hours of life 
test. Therefore, the luminous flux maintaining ratio was not obtained (shown by "*" in Table 2). The average value of the 
remaining two lamps that were still on was 92.6%. 

[0064] As seen from Table 2, the fluorescent lamps of Examples 1 to 4 of the present invention have performance 
65 equal to or higher than the fluorescent lamps of Comparative Examples 1 and 2, and they have no flaws in the charac- 
teristics. 

[0065] Furthermore, the content of mercury was 1 .Omg in Example 4 and Comparative Example 2. The fluorescent 
lamps of Example 4 of the present invention retained a sufficient lamp property at the point after 2000 hours of life test, 
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whereas some of the fluorescent lamps of Comparative Example 2 were off at the point after 2000 hours of life test, 
apparently because of a shortage of mercury. This confirms that the fluorescent lamp of the present invention is effec- 
tive for rectucing the amount of mercury. 

5 Claims 

1 . A fluorescent lamp comprising: 

a glass bulb (3; 13) whose inner surface is coated with a fluorescent substance (7; 17); 
10 a glass bead (2; 12) attached to an end of the glass bulb so as to seal the glass bulb; 

an exhaust tube (4; 14) provided in the glass bead and sealed; 
a filament coil (6; 16) arranged in an internal portion of the glass bulb; and 
an electrode terminal member (1 ; 11) electrically connected to the filament coil, 
wherein the glass bead controls the position of the electrode terminal member. 

is 

2. The fluorescent lamp as claimed in claim 1 . wherein the glass bulb and the glass bead have substantially the same 
composition. 

3. The fluorescent lamp as claimed in either one of claims 1 or 2, wherein the glass bulb, the glass bead and the 
20 exhaust tube have substantially the same composition. 

4. The fluorescent lamp as claimed in any one of claims 1 to 3, wherein the glass bulb, the glass bead and the exhaust 
tube contain silica as a main component, and have a composition substantially not containing lead. 

25 5. The fluorescent lamp as claimed in any one of claims 1 to 4, wherein the glass bulb has a composition comprising: 

65 to 73wt%of Si0 2 ; 

1 to 5wt% of A! 2 0 3 ; 

0.5to2wt%of Li 2 0; 
30 5 to 1 0wt% of Na 2 0; 

3to7wt%0f K 2 0; 

0.5 to 2wt% of MgO; 

1 to 3wt% of CaO; 

1 to 10wt%of SrO; 
35 1 to 15wt%of BaO; 

0 to 3wt% of B 2 0 3 ; 

0 to 2wt% of Sb 2 0 3 ; and 

0 to 0.05wt% of Fe 2 0 3 . 

40 6. The fluorescent lamp as claimed in any one of claims 1 to 5, wherein the glass bead is attached to the glass bulb 
so as to seal the glass bulb by pinching. 

7. The fluorescent lamp as claimed in any one of daims 1 to 6. wherein the glass bead is flared, and thB glass bead 
is attached to the glass bulb so as to seal the glass bulb by fusing. 

45 

8. The fluorescent lamp as claimed in any one of claims 1 to 7, further comprising a lead wire (5; 15), 

wherein the electrode terminal member is electrically connected to the filament coil via the lead wire. 

9. The fluorescent lamp as claimed in claim 8, 

so wherein a joint between the electrode terminal member and the lead wire is fused to the glass bead, and 

at least a portion of the lead wire that is fused to the glass bead is formed of a Dumet wire. 

10. The fluorescent lamp as claimed in any one of claims 1 to 9, wherein the electrode terminal member is formed of 
a metal wire. 

S£ 

11. The fluorescent lamp as claimed in any one of claims 1 to 10, wherein the electrode terminal member is an elec- 
trode terminal pin. 
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1 2. The fluorescent tamp as claimed in claim 1 1 , further comprising a member for reinforcing the electrode terminal pin. 

13. The fluorescent lamp as claimed in claim 12, wherein the member for reinforcing the electrode terminal member is 
formed of a biodegradable plastic. 
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FIG. 1 
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FIG. 2B 
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FIG. 3 
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